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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the fuel consumption by 
controlling the 

switching of generating current or exciting current of a generator in 
synchronism with the change of stroke of an internal combustion 
engine and 

suppressing fluctuation in the r.p.m. of engine thereby preventing the 
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engine 

r.p.m. from increasing and lowering the idle r.p.m. 

SOLUTION: When the engine r.p.m. is higher than the idle r.p.m. 
and the 

battery voltage is low (power generation is requested), power 
generation is . _ 

controlled such that the battery voltage matches a target level which 
is 

specified times as high as a reference voltage Vref. When the engine 
r.p.m. 

is lower than the idle r.p.m., power generation is inhibited even if a 
power 

generation request (Hi level) is outputted from a comparator 341 
during a 

compression stroke of 1 80-360° crank interval from a moment of 
ignition 

(ti). Consequently, the engine load is reduced in the compression 
stroke and 

fluctuation is suppressed in torque and speed. According to the 
controller, 

fuel consumption can be improved by lowering the idle r.p.m. while 

avoiding 

engine stall. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the fuel consumption by 
controlling the 

switching of generating current or exciting current of a generator in 
synchronism with the change of stroke of an internal combustion 
engine and 

suppressing fluctuation in the r.p.m. of engine thereby preventing the 
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engine 

r.p.m. from increasing and lowering the idle r.p.m. 

SOLUTION: When the engine r.p.m. is higher than the idle r.p.m. 
and the 

battery voltage is low (power generation is requested), power 
' generation is 

controlled such that the battery voltage matches a target level which 
is 

specified times as high as a reference voltage Vref. When the engine 
r.p.m. 

is lower than the idle r.p.m., power generation is inhibited even if a 
power 

generation request (Hi level) is outputted from a comparator 341 
during a 

compression stroke of 180-360° crank interval from a moment of 
ignition 

(ti). Consequently, the engine load is reduced in the compression 

stroke and ' ' 

fluctuation is suppressed in torque and speed. According to the 

controller, 

fuel consumption can be improved by lowering the idle r.p.m. while 

avoiding 

engine stall. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The exciting-current intermittence switch which is intermittent in the generation-of-electrical-energy current 
intermittence switch which is intermittent in the generation-of-electrical-energy current of the generator for cars which 
drives with an internal combustion engine and supplies electric power to a dc -battery and the electric load for cars 
through a rectifier, or its exciting current, In the generation-of-electrical-energy control unit for cars equipped with the 
control means which carries out intermittence control of said switch, and controls said generation-of-electrical-energy 
current It has an angle-of-rotation detection means to detect the angle-of-rotation signal relevant to said internal 
combustion engine's angle of rotation. Said control means By carrying out intermittence control of said switch 
synchronizing with stroke change of said internal combustion engine based on said angle-of-rotation signal, when it 
judges with the rotational frequency of said engme being below idle rpm The generation-of-electrical-energy control 
unit for cars characterized by reducing rotational frequency change of said engine which synchronizes with stroke 
change of said internal combustion engine. 

[Claim 2] Said control means is a generation-of-electrical-energy control unit for cars according to claim 1 with which 
an other bank reduces said generation-of-electrical-energy current or said exciting current in said internal combustion 
engine's compression stroke period from that of a period based on said angle-of-rotation signal when it judges with the 
rotational frequency of said engine being below idle rpm. 

[Claim 3] For said control means, an other bank is the generation-of-electrical-energy control unit for cars according to 
claim 1 with which said intemal combustion engine's combustion line increases said generation-of-electrical-energy 
current or said exciting current of a period from that of a period based on said angle-of-rotation signal when it judges 
with the rotational frequency of said engine being below idle rpm. 

[Claim 4] Said control means is a generation-of-electrical-energy control unit for cars according to claim 1 which sets 
the generation-of-electrical-energy period of predetermined phase period width of face as the order at the torque peak 
time of the ftmdamental-frequency component of the torque fluctuation for which it opted based on salid angle-of- 
rotation signal. 

[Claim 5] Said control means is a generation-of-electrical-energy control unit for cars according to claim 1 which sets 
up the generation-of-electrical-energy halt period of predetermined phase period width of face forward and backward 
focusing on the torque bottom time of the ftmdamental-frequency component of the torque fluctuation for which it 
opted based on said angle-of-rotation signal. 

[Claim 6] Said control means is a generation-of-electrical-energy control unit for cars the claim 4 which determines the 
rate of a target generation of electrical energy of said generator according to the situation of a generator load, and sets 
up said period according to said rate of a target generation of electrical energy, or given in five. 
[Claim 7] Said control means is a generation-of-electrical-energy control unit for cars according to claim 6 which 
adopts the signal about the difference electrical potential difference of battery voltage and predetermined reference 
voltage as said generator load. 

[Claim 8] Said angle-of-rotation detection means is a generation-of-electrical-energy control unit for cars according to 
claim 1 which consists of said intemal combustion engine's ignition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the generation-of-electrical-energy control unit for cars. 
[0002] 

[Description of the Prior Art] JP,4- 143430, A has proposed the generation-of-electrical-energy control unit for cars 

which falls idle rpm and raises fuel consumption, when the load of a generator is small. 

[0003] 

[Problem(s) to be Solved by the Invention] However, since evils, such as becoming easy to generate the engine stall by 
increase and it of fluctuation of an engine speed in the case where there are few gas columns, for example like the 
single-cylinder internal combustion engine for two-wheel barrows, were serious, it was difficult to aim at improvement 
in fuel consumption by reduction of idle rpm. 

[0004] It makes it the technical problem which should be solved to offer the generation-of-electrical-energy control unit 
for cars in which the improvement in fuel consumption by idle rpm fall is possible, this invention being made in view 
of the above-mentioned trouble, and inhibiting fluctuation increase of an engine speed. 
[0005] 

[Means for Solving the Problem] Since control (henceforth a stroke synchronous generation-of-electrical-energy output 
control) which carries out intermittence control of the generation-of-electrical-energy current or exciting current of a 
generator synchronizing with stroke change of an internal combustion engine, and reduces rotational frequency change 
of an engine in the operational status below idle rpm is performed according to the means according to claim 1, the part 
and according [ even if it decreases, are hard coming to generate an engine stall etc., consequently ] to idle rpm 
reduction fuel-consumption savuig are [ the set point of idle rpm ] realizable. 

[0006] In addition, when an engine speed exceeds idle rpm suitably, top Noriyuki stops a synchronous generation-of- 
electrical-energy output control. If it does in this way, since the maximxmi generation-of-electrical-energy output in 
other engine-speed fields which do not do so the improvement effectiveness in fuel consumption will increase avoiding 
an engine stall, electric supply to large electric load is enabled, and the lack of capacity of a dc-battery can be 
prevented. Since according to the means according to claim 2 it especially sets for the means of the claim 1 above- 
mentioned publication and an other bank reduces the generation-of-electrical-energy current or exciting current 
(especially the average) in a compression stroke period fi-om that of a period The engine load in a compression stroke 
period can be reduced, as the result, fluctuation of the load torque as the whole engine is reduced, engine-speed change 
of an engine is reduced, and fuel consumption saving by idle rpm reduction is realizable, avoiding an engine stall. 
[0007] Since an other bank increases the generation-of-electrical-energy current or exciting current (especially the 
average) in a period for an explosion line from it of a period especially by setting for the means of the claim 1 above- 
mentioned publication according to the means according to claim 3 An explosion line can increase the engine load in a 
period. As the result Fluctuation of the output torque (generating TORUKU load torque) as the whole engine is 
reduced, engine-speed change of an engine is reduced, and fuel consumption saving by idle rpm reduction is realizable, 
avoiding an engine stall. 

[0008] Since the generation-of-electrical-energy period of predetermined phase period width of face is set especially in 
the means of the claim 1 above-mentioned publication as the order at the torque peak time of the fundamental- 
frequency component of torque fluctuation according to the means according to claim 4, the engine load in the period 
near the peak of the main stroke synchronous fluctuation components of an engine speed can be increased alternatively, 
the fundamental-frequency component which are main components of engine output-torque fluctuation can be reduced, 
and the above-mentioned effectiveness can be improved further. 

[0009] Since the generation-of-electrical-energy halt period of predetermined phase period width of face is set 
especially in the means of the claim 1 above-mentioned publication as the order at the torque bottom time of the 



fundamental-frequency component of torque fluctuation according to the means according to claim 5, the engine load 
in the period near the bottom of the main stroke synchronous fluctuation components of an engine speed can be 
reduced alternatively, the fundamental-frequency component which are main components of engine output-torque 
fluctuation can be reduced, and the above-mentioned effectiveness can be improved further. 

[0010] According to the means according to claim 6, since said generation-of-electrical-energy period or a generation- 
of-electrical-energy halt period sets up especially according to the rate of a target generation of electrical energy of a 
generator in a means above-mentioned claim 4 or given in five, it can generate electricity in the suitable amount of 
generations of electrical energy, inhibiting fluctuation of an engine speed. That is, since it generates electricity in near 
at the peak time of the fundamental-frequency component of engine torque fluctuation, the fundamental-frequency 
component of torque fluctuation can be reduced good. Or since a generation of electrical energy is suspended in near at 
the bottom time of the fundamental-frequency component of engine torque fluctuation, the fundamental-frequency 
component of torque fluctuation can be reduced good. 

[001 1] Since a generation-of-electrical-energy period or a generation-of-electrical-energy halt period is especially 
determined based on the difference electrical potential difference of battery voltage and predetermined reference 
voltage in the means of the claim 6 above-mentioned publication according to the means according to claim 7, 
fluctuation of the engine speed which synchronizes with a stroke can be inhibited avoiding overcharge of a dc-battery, 
and overdischarge. Since the timing of a stroke synchronous generation-of-electrical-energy output control is especially 
determined using the internal signal thru/or output signal of an ignition of an internal combustion engine in the means 
of the claim 1 above-mentioned publication according to the means according to claim 8, the installation costs and the 
installation tooth space of an angle-of-rotation sensor of an expensive and complicated configuration can be saved. 
[0012] 

[The gestalt which invents] The suitable mode of this inventioa is explained with reference to the following examples. 

[0013] 

[Example] 

(Example 1) One example of the power plant for cars using the generation-of-electrical-energy control unit for cars of 
tfiis invention is shown in drawing 1 . 

(Configuration) This power plant for cars consists of a generator 2 for cars, and a regulator 3, and is supplying electric 
power to a dc-battery 4 and the electric load for cars which is not illustrated. 5 is an engine (not shown) ignition, and it 
is outputting the angle-of-rotation signal to the regulator 3 while it outputs the ignition pulse voltage Ip to an engine. 
[0014] The generator 2 for cars is a three phase synchronous generator of the common knowledge which has the stator 
looped around the Sanso Electric child coil 20, and the rotator looped around the field winding 21, and contains the 
three-phase-fuU-wave-rectification machine 22. The high order direct-current edge of the three-phase-fuU-wave- 
rectification machine 22 is connected to the high order edge of a dc-battery 4, and those lower order edges are 
grounded. The regulator 3 has a power circuit 3 1, the reference voltage generating circuit 32, the resistance partial 
pressure circuit 33, comparators 341 and 342, a switching transistor 35, an inverter 36, the mono-multivibrator 37, an 
integrating circuit 38, the logic-gate circuit 39, the flyback diode D, and the base current-limiting resistance rb. A 
power circuit 3 1 changes into a predetermined direct-current constant voltage the battery voltage inputted through the 
ignition switch 1, and supplies it to comparators 341 and 342 or the logic-gate circuit 39 as supply voltage. 
[0015] The reference voltage generating circuit 32 consists of a series circuit of resistance rl and zener diode ZD, and 
is supplying electric power to + input edge of comparators 341 and 342 in reference voltage Vref from the node. The 
resistance partial pressure circuit 33 is a partial pressure circuit which comes to carry out the series connection of 
resistance rl and the resistance r2, and is unpressing the partial pressure Vb of battery voltage to - input edge of a 
comparator 341. 

[0016] A comparator 341 compares reference voltage Vref with the partial pressure Vb of battery voltage, and if 
reference voltage Vref is high and it is low in Hi, it will output Lo. An inverter 36Js a reversal buffer circuit, carries out 
reversal magnification of the pulse voltage Vtr2 as an angle-of-rotation signal received from the ignition 5, and outputs 
it to AND circuit 391 of the logic-gate circuit 39. 

[0017] The mono-multivibrator 37 outputs pulse- voltage **** which serves as Hi from the falling edge of the pulse 
voltage Vtr2 as an angle-of-rotation signal received from the ignition 5 between fixed time amount, and this pulse- 
voltage **** is direct-current-ized in an integrating circuit 38, and is compared with reference voltage Vref by the 
comparator 342. An integrating circuit 38 consists of the next step integrating-circuit section which consists of the first 
stacking part circuit section which consists of resistance r4 and a capacitor CI, and resistance r5 and a capacitor C2, 
and integrates with input voltage. 

[0018] The logic-gate circuit 39 consists of AND gates 391 and 392 and OR circuit 393, and intermittence control of 
tile switching transistor 35 is carried out by the output voltage. Jt is rectified by the three-phase-full-wave-rectification 
machine 22, and electric power is supplied to the three-phase-altemating-current output which the exciting current 



energized .to the field winding 21 at the rate of a generation of electrical energy determined by intermittence control of 
this switching transistor 35, and this produced with the Sanso Electric child coil 20 by a dc-battery 4 and the electric 
load for cars which is not illustrated. 

[0019] An ignition 5 is explained with reference to drawing 2 and drawing 3 . electromagnetism usual in this ignition 5 
- it is a generation-of-electrical-energy mold full transistor type ignition, and it is orthopedically operated by the pulse 
voltage required of ignition timing ti through transistors Trl, Tr2, Tr3, and Tr4, and the signal level (angle-of-rotation 
signal) Vs outputted from the signal generator 41 is outputted as an ignition pulse Ip from an ignition transformer 42. In 
addition, although the ignition pulse Ip is distributed to each gas column through a distributor in the Taki cylinder 
period, since the single-cylinder (two cycle) engine is adopted in this example, an ignition plug (not shown) is supplied 
directly. Since signal generator 41 the very thing is a well-known configuration, the detail explanation is omitted. 
[0020] thus, rotation of Rota of the signal generator 41 which synchronizes with a crankshaft in the constituted ignition 
5 - that coil - a signal level (angle-of-rotation signal) Vs - being generated - this signal level (angle-of-rotation 
signal) Vs — being based - a transistor Trl — a pulse voltage Vtrl - in a transistor Tr2, a transistor Tr3 ouQ)uts a pulse 
voltage Vtr3, and a transistor Tr4 outputs a pulse voltage Vtr4 for a pulse voltage Vtr2. 

[0021] In addition, although the ignition was adopted in this example as an angle-of-rotation detection means as used in 
the field of this invention for the simplification of a configuration, naturally it is possible to install, the rotary encoder, 
i.e., the crank angle sensor, which is connected with a crankshaft and detects the phase angle (the so-called crank 
angle). Next, the generation-of-electrical-energy control action of this example is explained. 
[0022] Since the mono-multivibrator 37 outputs pulse-voltage **** of constant width for every ignition timing, the 
direct current signal electrical potential difference Vdc outputted from an integrating circuit 38 is proportional to the 
number of pulse-voltage **** inputted into per fixed time amount, i.e., an engine speed. Since the circuit parameter is 
set up so that reference voltage Vref may serve as a value of the direct current signal electrical potential difference Vdc 
in idle rpm, a comparator 342 outputs Lo, when an engine speed exceeds idle rpm. 

[0023] Since the pulse voltage Vtr2 outputted from an ignition 5 outputs a 180 crank angle period and Lo mostly from 
Ti at the ignition time and outputs a subsequent 180 crank angle period and Hi as shown in drawing 3 , at the ignition 
time, from Ti, since it is a 180 crank angle period and this engine is a two-cycle single-cylinder engine mostly, an 
inverter 36 sets like a combustion line, and it outputs Hi, and it outputs Lo in a subsequent compression stroke. A 
comparator 341 outputs Hi, when the partial pressure Vb of battery voltage is smaller than reference voltage Vref, and 
when large, it outputs Lo. 

[0024] Therefore, generation-of-electrical-energy control is performed so that it may be in agreement with a target [ for 
AND gate 391 to become with Lo when battery voltage is low more greatly / an engine speed / than idle rpm (when 
there is a generation-of-electrical-energy demand), for AND gate 392 to supply electric power to a switching transistor 
35 through OR gate 393 and the base current-limiting resistance rb, for it to be tumed on, and for battery voltage to be 
twice / fixed / the reference voltage Vref as usual after all at the time of a non-idle ] electrical potential difference. 
[0025] Next, since a comparator 342 outputs Hi when an engine speed is under idle rpni, AND gate 392 outputs Lo, 
and in the condition that a comparator 341 is Hi, AND gate 39) serves as Hi from ti only 180 degrees in a crank period 
at the ignition time, as described above based on the output of an inverter 36 (when battery voltage is relatively small), 
and generates electricity by turning on a switching transistor 35. 

[0026] Conversely, by this example, if it says, even if a generation-of-electrical-energy demand (Hi level) is outputted 
from a comparator 341 in the compression stroke period of 180 - 360 degrees in a crank period from ti at the ignition 
time, a generation of electrical energy will be forbidden. Thereby, reduction of the engine load in a compression stroke 
period is realized, and reduction of torque fluctuation and velocity turbulence is realized. Therefore, avoiding an engine 
stall, idle rpm can be fallen and improvement in fuel consumption can be realized.- 

[0027] If it does not generate electricity in a compression stroke period in spite of outputting the generation-of- 
electrical-energy demand (Hi level) from the comparator 341, as mentioned above, naturally, a generation-of-electrical- 
energy demand will continue powerfully (continuing for a long period of time) by the next combustion period, and after 
all, a generation-of-electrical-energy period can think that the combustion line was shifted to the period side, and will 
bring a desirable result on torque fluctuation reduction. In addition, although an exciting-current energization period 
means after all that, as for these, only a predetermined phase angle is delayed for the "on" period of a switching 
transistor although, as for the exciting current which is controlled as the standup of the flowing exciting current shows 
a switching transistor 35 to drawing 3 under the effect of the inductance of a field ;ivinding 21, and flows a field 
winding 21, OFF of a switching transistor 35 or subsequent ones flows by existence of the flyback diode D, in 
achievement of the above-mentiQned example effectiveness, it 'does not become an essential problem. 
[0028] (Example 2) others - an example is explained with reference to drawing 4 . It differs in that drawing 4 permuted 
regulator 3a by the microcomputer 30, the switching transistor 35, and the flyback diode D in drawing 1 . Moreover, 
this example explains a four-cycle single-cylinder gasoline engine with still larger engine output-torque fluctuation and 



fluGtuation of the engine speed as that integral value as an example. 

[0029] The wave of the engine torque Te of this four-cycle single-cylinder engine is shown in drawing 5 . Like an 
explosion line, an engine torque serves as a peak in early stages of a period, and a subsequent scavenging-stroke period 
and a charging-stroke period serve as comparatively small negative torque, and it tums into considerable negative big 
torque at the telophase of the next compression stroke period. That is, an engine torque Te is comparatively divided 
into short-term forward torque with the negative torque over a long period of time. And although it becomes the engine 
torque which can emit the integral value of the torque for 1 cycle, let in this example what lengthened generator load 
torque from the engine torque in which this emission is possible be an output torque. 

[0030] Hereafter, it analyzes about the fimdamental-frequency component Tef of fluctuation of the above-mentioned 
engine torque Te. The fiindamental-frequency component Tef pf fluctuation of an engine torque Te can be considered 
to be the vector sum of the time amount center of gravity ta anci magnitude Ta of the forward torque component 
mentioned above, and the time amount center of gravity tb and magnitude Tb of the negative torque component 
mentioned above (refer to drawing 5 and drawing 6 ). 

[003 1] After all, the fimdamental-frequency component Tef of fluctuation of an engine torque Te serves as the above- 
mentioned synthetic vector, and serves as a sinusoidal wave which has tp in the point (only the phase angle theta 1 
progressed from ti at the ignition time) that only phase angle theta' progressed from the forward torque component, at 
the torque peak time. In addition, although tp is changed by stepping on an accelerator at the torque peak time since Ta 
and Tb are changed by modification of throttle opening etc., in this example, it is assumed that the phase angle theta 1 
of tp is fixed irrespective of fluctuation of a rotational frequency and accelerator opening at the torque peak time which 
makes ti a zero at the ignition time. The fluctuation of this phase angle theta 1 itself is beforehand memorized to ROM, 
and it can be amended. 

[0032] As mentioned above, it turned out that only the fixed phase angle (crank angle) theta 1 is preceded from an 
ignition point in time, and it can consider that the torque peak point tp of the fimdamental-frequency component Tef of 
fluctuation of an engine torque Te exists. Saying can reduce the fimdamental-frequency component Tef of fluctuation 
of an engine torque Te the best, if generation-of-electrical-energy period deltaT is^3et up before and after that focusing 
on this torque peak point tp. And it tums out that optimal charge of a dc-battery can be performed, reducing the 
fimdamental-frequency component Tef of fluctuation of an engine torque Te good, if generation-of-electrical-energy 
period deltaT is adjusted according to a generation-of-electrical-energy demand (generation-of-electrical-energy load), 
as shown in TI of drawing 5 - T four. In addition, as a generation-of-electrical-energy demand (generation-of- 
electrical-energy load), it is the so-called rate of a target generation of electrical energy (target duty ratio), and the 
difference of battery voltage and reference voltage has determined the generation-of-electrical-energy demand 
(generation-of-electrical-energy load) in this example. 

[0033] For example, in drawing 5 , generation-of-electrical-energy period deltaT is extended from TI to T four as 
battery voltage falls. The actual condition of generation-of-electrical-energy contrblof after that when generation-of- 
electrical-energy period deltaT is determined is explained with reference to drawing 7 . The initiation time of 
determined generation-of-electrical-energy period deltaT is set to ts, and a termination time is set to te. If a switching 
transistor 35 is tumed on in this ts and tumed off in te, exciting currents Ifl and If2 will serve as a wave shown in 
drawing 7 according to an operation of the impedance of a field winding 21 . If the synthetic exciting current If which is 
the sum of exciting currents Ifl and If2 is permuted by the square wave Ps, as shown in drawing 7 , it can be 
considered that only fixed time amount delta Td is delayed from generation-of-electrical-energy period deltaT. 
Therefore,* if only delta Td sets up a generation-of-electrical-energy period early from Ts at the initiation time of 
generation-of-electrical-energy period deltaT, it tums out that the fimdamental-frequency component Tef of fluctuation 
of an engine torque Te can be reduced the best. ^ 

[0034] The above-mentioned generation-of-electrical-energy control Ts explained with reference to drawing 8 . Initial 
setting is first performed with an injection of a key switch 1 (SI 00), a pulse voltage Vtr2 is inputted from an ignition 5 
(SI 02), and a cycle period (360 1 crank angles) is computed by counting the width of face of the inputted pulse voltage 
Vtr2(S104). 

[0035] Next, it investigates whether it is below the predetermined idle rpm that the engine speed as the inverse number 
of the above-mentioned cycle period memorizes beforehand (SI 06), otherwise, a return is carried out to SI 02, if it is 
the following, battery voltage will be read (SI 08) and difference electrical-potential-difference deltaV=Vb-Vref with 
the reference voltage Vref beforehand remembered to be the p^ial pressure Vb of the read battery voltage will be 
computed. And the rate of a target generation of electrical energy corresponding to this computed difference electrical- 
potential-difference deltaV (target duty ratio) is searched from a map (SI 10). For example, liie rate of a target 
generation of electrical energy is made into 0% as what is enough charged if difference electrical-potential-difference 
deltaV is +0.5V, if difference electrical-potential-difference deltaV is +0V, the rate of a target generation of electrical 
energy will be made into 40% as that by which ♦*** charge is carried out suitably, and the rate of a target generation of 



plectrical energy is made into 80% noting that capacity is sharply insufficient, if difference electrical-potential- 
difference deltaV is -0.5V. 

[0036] In addition, you may make it search the delay phase angle from ti from a map based on throttle opening or an 
engine speed at the tp and ignition time at the torque peak time of the fundamental-frequency component Tef of 
fluctuation of an engine torque Te. However, in this example, in order to simplify a control configuration, this delay 
phase angle supposes that it is fixed, next, the generation-of-electrical-energy period which computed the generation- 
of-electrical-energy period by having applied the cycle period to the read duty ratio, and was searched for - 1/2 period 
is distributed to each both sides of tp at tiie torque peak time, and te is determined at the ts and generation-of-electrical- 
energy termination time at the generation-of-electrical-energy initiation time. Next, based on it which only time delay 
delta Td makes precede te, respectively at the ts and generation-of-electrical-energy termination time at this generation- 
of-electrical-energy initiation time, and determines an amendment generation-of-electrical-energy period (SI 12) (from 
ts' to te'), it is intermittent in a switching transistor 35. 

[0037] If it does in this way, rotational frequency fluctuation of the engine in the low rotation region below idle rotation 

can be inhibited good. 

(Example 3) others an example is explained with reference to drawing 9 . In the.generation-of-electrical-energy 

control action of the example 2 shown in drawing 8 , the condition that the rate of a target generation of electrical 

energy maintains the highest level this example Investigate whether it-continued beyond predetermined time (SI 16), 

and it orders so that idle rpm will not be increased to ECU (engine control system), if that is right (SI 18). Otherwise, it 

orders so that idle rpm may be increased to ECU (engine control system), and a generation-of-electrical-energy output 

is increased (SI 20), and the description is in the point that this avoids the lack of capacity of a dc-battery 4. 

[0038] If it does in this way, in spite of setting up an above-mentioned generation-of-electrical-energy idle period and 

inhibiting fluctuation of an engine speed, at the time of large electric load, a generation-of-electrical-energy electrical 

potential difference is raised by the rise of idle rpm, a generation-of-electrical-energy current is increased, and it can 

respond to increase of a generation-of-electrical-energy load. 

(Example 4) others — an example is explained with reference to drawing 10 . 

[0039] In the power plant for cars of an example 1, the AC generator (henceforth a permanent magnet generator) which 
has a magnet field mold rotator as generator 2a is used for this example, and it performs intermittence control of the 
generation-of-electrical-energy current by the transfer switch 350 instead of the exciting-current intermittence control 
by the switching transistor 35 in the above-mentioned example. The transfer switch 350 has connected the high order 
direct-current outgoing end of the three-phase-full-wave-rectification machine 22, and the high order edge of a dc- 
battery 4. Although the transfer switch 350 adopted the cheap npn bipolar transistor, it is good also as an n channel 
MOS transistor. The description of this transfer switch 350 is in the point that that emitter (or source) is connected to a 
dc-battery 4. 

[0040] although regulator 3a is the almost same configuration as the regulator 3 shown in drawing 1 , the collector of a 
switching transistor 35 connects with the base of the transfer switch 350 through base current-limiting resistance rb' - 
having — and the reverse energization inhibition diode D2 and Resistance rc — leading ~ ** — leading — booster circuit 
31a to battery voltage - several - V - the point of receiving a high high voltage power supply electrical potential 
difference differs only from the point which adopted NOR gate 303a instead of OR gate 393 shown in drawing 1 . 
[0041] Hereafter, actuation of the description part of this example is explained. In the condition that the switching 
transistor 35 turns off, the high-voltage-power-supply electrical potential difference outputted from booster circuit 31a 
is impressed to the base of the transfer switch 350 through dio^e D2 and Resistance rc, and rb', the transfer switch 350 
turns on, and electric power is supplied to a generation-of-electrical-energy current by the dc-battery 4 from the three- 
phase-full-wave-rectification machine 22. In addition, it is desirable at this time that carry out saturation actuation of 
the npn bipolar transistor which constitutes the transfer switch 350, and this reduces that collector resistance loss by 
fully supplying electric power in base current. 

[0042] If a switching transistor 35 turns on, the current which charge and booster circuit 31a accumulated in the base of 
the transfer switch 350 outputs will be absorbed by the switching transistor 35, and the collector potential of a 
switching transistor 35 will be set to about 0 V. Consequently, the transfer switch 350 turns off. In addition, in the OFF 
state of this transfer switch 350, since between the emitter bases of the transfer switch 350 surrenders, the leakage 
current flows through that base, base current-Umiting resistance rb*, and a switching transistor 35 from the emitter of 
the transfer switch 350. For this reason, although the transfer switch 350 generates power loss at the time of OFF of the 
transfer switch 350, since the leakage current is restricted by base current-limiting resistance rb', and a switching 
transistor 35 surely turns off this loss at the time of OFF of a key switch 1 and the leakage current is set to 0, it is 
convenient practically. 

[0043] Since a switching transistor 35 tums on and the transfer switch 350 turns off when according to this example 
fluctuation of an engine speed can be controlled, and also an engine serves as high rotation, a generation-of-electrical- 



^energy' electrical potential difference turns into a high voltage and battery voltage rises, the improvement in fuel 
consumption at the time of the high rotation in a permanent magnet generator is realizable. In addition, engine torque 
fluctuation can be reduced by setting up a generation-of-electrical-energy period, i.e., the "on" period of the transfer 
switch 350, before and after that focusing on the torque peak point of the fundamental-frequency component of torque 
fluctuation like [ the generation-of-electrical-energy control at the time of this high rotation ] the case below idle 
rotation. In addition, in this example, it can be made small whether time delay deltaTd shown in drawing 7 is omissible. 

[0044] Next, explanation is added about an operation of diode D2. When it turns off a key switch 1, possibility that the 
outgoing end of booster circuit 31a will be grounded arises. Then, since the reverse pressure resistance between the 
emitter bases of the transfer switch 350 is very small, the leakage current may arise from a dc-battery 4 through the 
transfer switch 350, base current-limiting resistance rb'. Resistance rc, and booster circuit 31a. This problem is solved 
by diode D2. 

[0045] (Example 5) others - an example is explained with reference to drawing 1 1 . In the power plant for cars of an 
example 4 (refer to drawing 10 ), instead of omitting the transfer switch 350, this example permutes the diode by the 
side of the high side of the three-phase-full-wave-rectification machine 22 by the npn bipolar transistor as well as the 
transfer switch 350, and connects that emitter to a dc-battery 4. Of course, the high side switch of these three-phase- 
flill-wave-rectification machine 22 is controllable by the same regulator 3a as drawing 10 . 

[0046] Power loss can be reduced if it does in this way. In addition, the diode by the side of the low side of the three- 
phase-full- wave-rectification machine 22 can also be permuted by the npn bipolar transistor, and these npn(s) bipolar 
transistor can also be permuted by nMOST. 



[Translation done.] 



